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INTRODUCTION
A great need exists for better determinations of visual ranges in fog, low clouds, etc. A forward step in the effort to provide better data was made when the transmissometer AN/GMT-10 was developed.
As has been shown by Haig and Morton (1958) , the Allard (1876) law proved to be very useful when used with the transmissometer data. However, an extension to the Haig and Morton work was needed for obtaining visual ranges in stratus clouds and fogs. The drop size distributions of Bricard (1943) and Diem (1942 Diem ( , 1948 were used as first order approximations for fog, although these values were obtained for stratus type clouds.
2. DEVELOPMENT OF EQUATIONS
Visual range can be determined analytically by use of one of two basic assumptions. The first one which will be discussed here is the Koschmieder (1924) method. This method assumes that the object which is observed reflects scattered light incident upon it. (c) The scattering action of each particle is independent of the presence of all the others.
(d) Light scattered from an element of volume will be considered as coming from a point source from which the scattered intensity is proportional to the number of particles.
(e) Light rays will be considered rectilinear; that is to say, atmospheric refraction will not be taken into consideration.
(f) A cloudless sky is assumed.
(g) In a horizontal plane near the surface of the earth, the coefficient of attenuation by scattering, b, is constant.
(h) The curvature of the earth is not considered. Consider an element of volume
where A is a constant of proportionality to be determined by the boundary conditions and b (cm " ) is the scattering coefficient.
The illuminance E at the eye due to the light scattered from dT is
Through use of equations (1) and (2), the following is obtained:
We now evaluate A by integration.
Subscript o refers to the apparent luminance of a black object, and subscript h refers to the illuminance of the horizon sky. r Another set of assumptions will be required for calculation of visual range when artificial lighting prevails. The Allard assumption is that the threshold of vision for a point source of light is a special case of the threshold of brightness contrast.
It is more convenient to adopt as a parameter the illuminance produced at the eye by the point source. In derivation of an equation for this assumption, the total visual flux F emitted by a point source is attenuated by absorption and scattering. This effect can be represented by the following equation:
KIFs-bF the attenuation coefficient a is given by
and the definition for illuminance E by
By integrating equation (17) between the limits 0 and r, we get 
Where R is the base line of the transmissometer, in our case 750 ft, equation (21) becomes (24) is obtained.
The solution of equation (24) The other data reeded to solve equation (24) 
EXTINCTION COEFFICIENTS
In order to determine the attenuation of vision by fog and low clouds, the water droplets in suspension are all assumed to be spherical and non-absorbing in the visible region of the spectrum.
For the extinction coefficient, van de Hulst (1957) gives equation
where n is the number of drops per unit volume, a is drop radius, and Q is defined as the efficiency factor determined by 4(2 (27) and x as
where ?\ is the predominant wave length in the visible region of the spectrum. For simplification \ was assumed to be equal to 0.5 L.
Equation (25) provides a method by which the extinction 13 coefficients of the visual spectrum can be computed if the radius and drop concentration are known. Bricard (1943) and Diem (1942 Diem ( , 1948 
COMPUTATION OF VISUAL RANGE
The following visual ranges were determined for each of the attenuation coefficients of Table 2 . The visual ranges were computed for each of the threshold of illumination values (E t) described by Haig and Morton (1958) . These data are given in Tables   3-5 inclusive. The comparison between visual ranges of natural light and the visual ranges determined through use of Allard's law with the described lights for daylight conditions are given in Table 6 . 
Q
where 5 is the density of water.
In application of this equation, the water density in the four cases examined would be shown in Table 7 . It should be noted that Diem (1942 Diem ( , 1948 gives several characteristic drop parameters, and each of these parameters gives a different density of liquid water in the cloud and different visual range. This variation emphasizes that an approximation is the best which can be hoped for until new measurements become available.
There is an interesting relationship between visual range, the size of the droplets, and the water content of fogs. This relationship is even more striking when Findeisen's paper (1932) is considered. He found evidence for the coalescence of droplets in an artificial fog and stated that aging of fog is associated with a shift in drop size spectrum to larger sizes.
If this theory is correct, visual range should increase as fog ages. In order to examine the effect of the Findeisen theory,
we have calculated visual range for four new cases. Each is a fog having the same liquid water content as one of those listed in Table 2 , but with drop radius twice that listed in Table 2 . Visual ranges calculated for the two sets of drop size distribution are given in Table 8 , which shows, of course, that visual ranges are greater in fogs with the larger (and fewer) drops. 
CONCLUSION
This investigation indicated the feasibility of using a method such as has been described here in an automatic weather observing and forecasting system such as the 433L System.
The Findeisen claim that the coalescence of droplets in an artificial fog shifts the drop size spectrum to larger sizes and the Langmuir theory which says that the smaller droplets would tend to evaporate give strong support to the idea that visual ranges should increase as a fog ages.
